Case reports
Thyrotoxic periodic paralysis' Mark Papouchado MB DA 2 (for P I Reed FRep) Wexham Park Hospital. Slough, Berkshire SL2 4HL Periodic paralysis is a rare complication of thyrotoxicosis found predominantly in Orientals. We describe a case of thyrotoxic hypokalaemic periodic paralysis in a Caucasian -the first reported case of this condition in the United Kingdom.
Case report
A 47-year-old Caucasian fire officer presented at the Accident and Emergency Department in July 1978having dropped a guinea-pig cage on his right foot four days previously. An X-ray revealed a fractured great toe, and indomethacin (Indocid) was prescribed. Ten days later he developed general malaise, nausea, a diffuse, irritant papular rash involving most of the body save the face, hands and feet, associated with episodic pyrexia, especially at night, exertional dyspnoea and generalized weakness after effort. Six weeks after the onset of symptoms he was admitted to Wexham Park Hospital.
On examination he looked well with no evidence of weakness. The skin rash was as described and thought to be a superficial vasculitis (Dr H R Vickers). Pulse was 96fmin and regular; blood pressure was l30f80. He was afebrile but had a fine finger tremor and general hyperactivity suggesting hyperthyroidism.
The following investigations were carried out: sodium 140 mrnol/I, potassium 4.4 mrnol/l, bicarbonate 22.9 mmolfl; urea, liver function and haematological tests were all normal and blood cultures sterile. Serum thyroxine 178 mmol/l, T3 6 mmolfl, thyroid epithelial cell cytoplasmic antibody positive but thyroglobulin HA negative. Radioactive technetium uptake (Dr A W G Goolden) 13%uptake at 20 min (normal 0.4-3.0%). Electromyography (Dr N J Legg) was normal with no evidence of myopathy.
Following discharge he was seen on numerous occasions in the clinic, each time complaining of episodes of weakness developing in the evening and lasting several hours, but by the following morning he was fully recovered. On several occasions he fell as his knees gave way under him. Muscle weakness could never be elicited when he I Case presented to Clinical Section, II May 1979. Accepted 18 January 1980 2 Present address: KingEdward VII Hospital, Windsor, Berkshire 014I-0768f80/070519-o2/501.00/0 was examined in the afternoon in the clinic. However, one Friday evening he was seen in the Emergency Department at about 11.30 p.m., marked weakness having developed some 30 minutes earlier. He found great difficulty in walking and could not rise from the sitting or crouching position. On examination he was weak in the hip girdle muscles only, but he had no sensory or reflex abnormality. Investigations revealed sodium 141 mmolfl, potassium 3.1 mmolfl, bicarbonate 28 mmolfl, urea 7.0 mmolfl (blood taken approximately 45 minutes after onset of weakness). All abnormal signs had disappeared by the following morning.
In view of these findings a diagnosis of thyrotoxic hypokalaemic periodic paralysis was suggested, but required confirmation and the patient was readmitted to hospital for further investigations. However, neither diuretic therapy (bendrofluazide 5 mg), a high carbohydrate intake (1200 g carbohydrate daily for 2 days), nor vigorous exercise (in a gymnasium) could induce weakness while he was an inpatient, nor could a significant fall in serum potassium be demonstrated. He went home for the weekend on a Saturday afternoon and within a few hours the weakness restarted. When seen at the hospital an hour later the weakness was again demonstrated as before. The serum sodium was 140 mmol/I, potassium 3.21 mmolfl, bicarbonate 26 rnmol/I, urea 8.7 mmol/l , At home the following weekend he had the most dramatic episode of paralysis. The weakness developed in the evening, initially in the legs, later spreading to the arms so that he could only move his fingers and toes and could not tum in bed. After a night's sleep he awoke with minimal weakness, butJater that day, in the early afternoon, weakness restarted. By 10.30 p.m. he was unable to stand, having no power or movement in his legs, which were flaccid and heavy; he could move his toes normally. Power in his arms and shoulders was greatly reduced, but finger movement and hand grip were normal. There were no symptoms in his neck or facial muscles and sensation was intact. Blood taken at about 11 p.m. revealed sodium 140 mmol/l, potassium 2.02 mmol/l, bicarbonate 21 mmolf1, urea 5.8 mmolfl. By the following morning he had recovered fully and he walked into the ward with no sign of weakness. Electrolytes were also normal (sodium 140mmol/I, potassium 4.28 mmolf1, bicarbonate 22.8 mmol/I, urea 6.7 mmolfl).
Treatment with propranolol 40 mg twice daily was then started. At follow up eleven days later he was still getting episodes of mild weakness, but was feeling significantly improved without objective signs of weakness on examination. He was then started on carbimazole IS mg three times a day. Two weeks later he felt 'like a new man'; he had no further weakness, was able to run upstairs without difficulty and had returned to full-time work as a fire officer.
Discussion
Periodic paralysis is a rare complication of thyrotoxicosis and is found mostly in Orientals. Of 228 cases documented up to 1961 (Engel 1961 were Japanese and only 20 were Caucasians, none from the United Kingdom, and an but two of these were under the age of 40 years. MacFadzean & Yeung (1967) found 25 cases, mostly males, in 1366 consecutive Southern Chinese thyrotoxic patients. The reason for this racial preponderance in Oriental people has not been established. Millikan & Haines (1953) found fewer than 30 with concurrent hyperthyroidism in 400cases offamilial periodic paralysis and suggested that cases of thyrotoxic periodic paralysis are probably cases of latent periodic paralysis brought to light by the development of thyrotoxicosis. Indeed, if the manifestations of thyrotoxicosis are excluded, the provocative factors, the biochemical findings and the clinical picture during attacks are indistinguishable from those of familial periodic paralysis (Yeung & Tse 1974) . However, the two conditions differ in several important respects. Patients with thyrotoxic periodic paralysis tend to be older at the time of presentation, a positive family history is uncommon and they improve on treatment of the thyrotoxicosis.
A review of the literature indicates that this is the first reported case in a Caucasian Briton. The diagnosis of periodic paralysis was established conclusively when severe weakness was associated with a serum potassium of only 2.02 mmol/l, and the severity of the symptoms was directly related to a marked fall in the potassium level.
Although the mechanism of periodic paralysis remains uncertain, clinically it is undoubtedly related to a fall in serum potassium. Various methods of reducing the potassium level, including diuretics, high carbohydrate diet and increased physical activity, have been shown to precipitate paralysis, but not in our patient when in hospital, yet weakness developed at home and on each of three occasions when he was examined and found to be weak the serum potassium levels were significantly reduced and always at weekends. Streeten (1966) had noted the tendency for attacks to occur on the same day of the week, perhaps in relation to eating and drinking habits. Our failure to induce paralysis was probably because the stress studies were carried out on weekdays when 0141-0768/80/070520-05/$01.00/0 paralysis apparently could not occur.
The roleofpropranolol in preventing or reducing the severity of symptoms remains unknown. Yeung & Tse (1974) found propranolol to be beneficial in just over halfof a small number of patients studied. Our patient's symptoms were greatly improved by propranolol, but he was not freed from his disability until he had started specific antithyroid treatment. It has also not been established where the potassium goes when the serum level drops during episodes of paralysis; the hypokalaemia is probably due to a shift of potassium into the cells, in particular into skeletal muscle. This is associated with a change in the chemical composition of skeletal muscle, resulting in interference with actinomycin action and hence paralysis (Streeten 1966) .
It is still not known why only a few patients with untreated thyrotoxicosis develop this distressing complication, why Orientals should be more susceptible and why it is almost never seen in Caucasians.
